Abstract
with Raman Spectroscopy following the protocol developed by Lahfid et al. (2010) . Samples 126 were prepared at CRPG (Nancy, France). They were crushed and zircon and apatite grains 127 were separated for low-temperature thermochronological analyses using standard heavy-128 liquid and magnetic separation from the 61-280 μm fraction. containing zircon grains were retrieved for U, Th, and Sm content measurements at SARM 154 (Nancy, France). Pt capsules were opened, and loaded in Pt crucibles along with ultra-pure crucibles were digested 12 hrs into acid. The preparation was then analysed using an 157 inductively coupled plasma mass spectrometer. The overall precision of He ages determined 158 with this procedure is within 5-6% (1σ). Zircon grains whose He and/or U concentrations are 159 too close from the blank (e.g. for He content less than 1.10 -13 moles and for U concentration in 160 the solution less than 100 ppb after blank correction) were not considered for this study.
161
Zircon ages were corrected for α-ejection (F T outlier Th/U ratios were excluded (Table DR4) . 
Results

174
ZFT analyses performed on samples Su-1, Ar-2, Ch-1, and Mi-1 yielded 23 to 63 dated grains 175 per sample (Table DR1) . Each sample with an identical depositional age shows a similar age 176 distribution. We therefore only present age component distributions for the combined samples 177 (n=171) ( Fig. 2A) . Most of the grains (97%) are older than the depositional age, indicating 178 very minor resetting after deposition.
179
We decomposed our age distribution into age components using DensityPlotter (Vermeesch, 180 2009, 2012). The software represents distribution of ages using KDE (Kernel Density Fig. 2A) .
187
ZHe analyses were carried out on the same Su-1, Ar-2, Ch-1 samples and on Lu-1. Ten to 27 188 grains were dated per sample (Table DR2 ) and show similar ages and eU distributions. The 189 age distribution from the combined data ranges from 36 Ma to 131 Ma (n=75, Fig. 2B ) and 190 yields four age peaks at 39 ± 4 (16%), 50 ± 3 (38%), 68 ± 4 (33%), and 116 ± 7 Ma (13%).
191
Most of these detrital ZHe grain ages (87%) are younger than the depositional age, suggesting 192 that they have been, at least, partially reset by post-deposition burial. We will test the timing 
195
ZHe analyses on two bedrock samples from the Labourd-Ursuya massif (Lag-1 and Itx-1)
196
give ages ranging from 51 ± 5 to 74 ± 7 Ma, and from 61 ± 6 to 86 ± 9 Ma, respectively 197 (Table DR3) . AHe single grain analyses performed on the same samples yield ages ranging (Table DR4) . residence time in the PRZ to be reset. In contrast, the young ZHe grain ages that display 222 eU>1100 ppm would correspond to a lower closure temperature of <140°C.
223
To determine the time-temperature paths of these zircon grains, we used the HeFTy soft to directly relate one ZFT population with one ZHe ages group. Consequently both P1 and P2
242
ZFT populations have been used alternatively as input parameters for the inversion modeling.
243
Four sets of inversion models have therefore been tested ( 
1D thermo-kinematic modeling of rift-to-collision evolution
271
The results of modeling (Fig. 4) show that the Albo-Cenomanian zircon grains were heated to 
287
To examine the tectonic conditions that led to the observed cooling history, we consider two (Fig. 6 ).
310
In model A, the crust is thinned until breakup occurs (Fig. 6A) 
328
Model results show that the depth of the 180°C isotherm is controlled to first order by the 329 amount of thinning of the SCLM (Fig. 7) . This effect is most significant for model A (SCLM is not instantaneously compensated by advection of heat caused by SCLM thinning.
341
During the inversion phase, the 180°C isotherms are maintained to the same depth from 95 to with thermochronological models (Fig. 4) suggests that zircon grains have been heated to 368 temperatures up to ~180°C soon after deposition ~100 Ma ago (Fig. 4A, B) . This is consistent 369 with our thermo-kinematic models A and B showing that the basin was already hot at the end 370 of the rifting phase (95 Ma), due to upward deflection of the 180°C isotherm reaching the 371 depth of the Albo-Cenomanian series at 2 km for =10 or higher (Fig. 7) . After this heating Eocene. This is consistent with our thermo-kinematic models that indicate a progressive 381 cooling driven by mantle subduction and thermal relaxation during the orogenic phase (Fig.   382   6 ). This directly led to the compensation of the hot thermal anomaly previously emplaced, as 383 plate collision and crustal thickening initiated at 50 Ma. In the absence of very-low-384 temperature thermochronological constraints, the results of the inversion models (Fig. 4A) (Fig. 6A, B) . This heating phase was characterized by a geothermal gradient as high as ~80°C/km consistent with RSCM temperatures (180°C to 409 295°C) and HT-LP metamorphism of pre-Cenomanian sedimentary units (Fig. 1) .
410
Heating in the basin ceased rapidly from ~80 Ma on. This stage was followed by a rather 
458
Using this approach we demonstrate that the thermal structure of the Mauléon basin is 
488
The material advection parameter is treated independently of the mesh using pre-computed 489 level-set functions that define the limit between each material phase (sediment, basement 490 crustal rocks, mantle rocks), excluding artificial diffusion of material properties with time.
491
In the models, we assume that velocity, 
